
UNCLASSIFIED

AD 408 321

DEFENSE DOCUMEENTATION CENTER

SCIENTIFIC AND TIECINICAL INFORMATION

CAMERON STATION. ALEXANDRIA, VIRGINIA

UNCLASSIFIED



iI

NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



CONTENTS

Abstract ii
Problem Status ii
Authorization ii

INTRODUC TION I

EXPERIMENTAL TECHNIQUE 2

EXPERIMENTAL RESULTS 2

Friction of Steel Sliding on FEP and TFE 2
Comparison of Experimental Results with

Calculations Based on Adhesion Theory 6
Friction of High-Density and Low-Density

Polyethylenes 8

DISCUSSION 9

CONCLUSIONS 13

REFERENCES 14

Copies available from Office of Technical Services
Department of Commerce - $.50



ABSTRACT

Friction was measured at 25'C for steel sliding on polytetra-
fluoroethylene (TFE), a copolymer of tetrafluoroethylene and hexa-
fluoropropylene (FEP), t hr e e high-density polyethylenes (HDP),
and two low-density polyethylenes (LDP) at a velocity of 0.01 cm/
sec and with a load of 1000 grams. The static coefficient of fric-
tion ( iL ) with a clean steel slider for all the polymers and the
kinetic coefficient of friction (ak) for LDP are of the order pre-
dicted by the adhesion theory. The experimental values of Uk are
much smaller than the calculated values with TFE, FEP, and HDP
because of the l o w specific adhesion between these polymers and
their films which have transferred to the steel slider. The value
of •k for FEP was found to be greater than that of TFE by a factor
of three. Similarly, /'k for LDP was three times that of HDP.
These large differences are explained by the differences in the
nature of the transferred polymer films and real areas of c •ntact.
All t h e s e polymers are potentially excellent dry-film lubricants
when used as thin films on a hard backing.

Friction was also determined for FEP as afunctionof the load
in the range 100 to 10,000 grams. Static friction was not propor-
tional to the load and I. increased rapidly as the load was decreased
below 1000 grams. It was concluded that the real area of contact
was not proportional to the 1 o a d and that the deformation of con-
tacting asperities was not completely plastic.

PROBLEM STATUS

This is an interim report; work on this problem is continuing.
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